Recent studies of Pt single crystal electrodes prepared under ultrahigh vacuum (UHV) conditions l have indicated that the cyclic voltammogram in acid poses sed anomalous features which were not 'observed when the ,single 2 crystal electrodes were prepared by conventional procedures nor with any type of polycrystalline electrode. These anomalous features were first observed with electrodes prepared using an innovative technique 3 for surface preparation but the surfaces produced by this technique were not examined by Low Energy Electron Diffraction (LEED) or with Reflection High Energy Electron Diffraction (RHEED) and must be regarded as being of undetermined atomic structure.
Energy Electron Diffraction (RHEED) and must be regarded as being of undetermined atomic structure.
The distinction of UHV-prepared single crystal electrodes is that they are atomically clean as determined by Auger Electron Spectroscopy (AES) and well-ordered as determined by LEED. A consequence of cleanliness on an atomic scale is that the need of extensive cycling of the Pt electrode into potentials anodic enough to oxidize any carbonaceous impurities that may exist on the electrode surface is eliminated. This is very important in It is of considerable fundamental interest to determine whether electrode processes in general respond uniquely to long-range order on the surface.
Because it is difficult to preclude the existence of impurities in experiments of this complexityl, we decided to examine electrode processes that we expect to be relatively insensitive to traces of (unknown) impurities.
The underpotential deposition (UPD) of Cu on Pt offers several advantages which are essential .for a fundamental study of this nature. The existence of appreciable amounts of Cu(II) in the electrolyte appears to suppress chemisorption of other species onto the Pt surface, and Cu deposition and stripping occur before the onset of anodic layer formation and place ex-1 change which breaks the long-range order of the surface. As a result, any electrochemical process on a UHV-prepared Pt single crystal electrode at In previous work with this apparatus l ,6 the electrolyte was a 0.3 M HF solution which allowed electrochemical charging of the Pd disk with H 2 .
In the present experiment, the same solution was used to which Cu(II) ions were added at a concentration of 7. where. In brief, the crystals were first cut, mechanica11y'po1ished, and annealed at 1200 0 C in air in an outside furnace for 24 hrs. They were then mechanically polished again and etched in aqua-regia, the last step accompanied by boiling in ultra-pure H 2 0. Before introduction in the UHV chamber they were Au brazed onto a Ta cap and holder. Auger spectra taken immediate1y after introduction into the UHV chamber indicated Carbon contamination. the implicit understanding that the activities of the species involved are the ones reported above. Since this electrode is ca. 240 mV positive against the SHE, the potential scales can be read against the SSCE without loss of accuracy. Probably the most striking feature of these voltammograms is that the KPG peak is followed by a second process of similar or grater sharpness.
It is this process which exhibits a very strong sensitivity on the substrate structure, to the point that in the case of (100) superlattice (e.g. 2 X 2 or 3 X 3) of special stability which exhibits relative weak structure specificity followed by deposition into the empty superlattice which exhibits strong structure specificity due to lateral interactions between the deposited eu atoms arising at the higher coverages.
Still another is the selective action of an impurity which. shows preferential electrochemical affinity towards eu rather than Pt. Although the island There are two aspects to these structural modifications of the originally highly ordered Pt surface that appear to be directly related to the Cu UPD process: long-range low index order in the surface is broken; In writing this note we have avoided comparing our results with the ones existing in the literature lO for the Cu/Pt(hkl) system. We did so because we believe that these results are unique in that it is for the first time that a UPD reaction was studied on well-ordered and atomically clean single crystal Pt electrodes. We have made extensive efforts to reproduce the features of Fig. 2 with single crystal electrodes prepared outside the UHV chamber using conventional methods 2 but these efforts have failed. This points to the conclusion that UHV preparation and subsequent limited exposure of the electrode to an inert atmosphere is the only possible way we know to achieve the features of Fig. 2 . 20 mV, the resulting diffusion-controlled bulk deposition peak is approximately equal to the UPD peak at this sweep rate. , i
